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A g J >K RftftD VD^tt^f-f H»v^*tt*#^L 

mV&m B i fcJtf/ifcttS b*£ft"?0. 005-0. 40% (IR^%©*I*) 



(2) 



JP 2004-139712 A 2004.5.13 



[#l*!t*<7>t£B] 

[it** 1 ] 

B i &£&/£ tzttS b*£*f"C0. 0 0 5 -0. 4 0 % (JGIT, #!ELfcv>|fi») 

* 3E1-) i A g ^ffittfE#^#ffl A g ££&KltR 

4 * ut^MKitR. 
[R*a2] 

A g&fr&RltRS fctft^&SRItRo 
[**«4] 

±!E#±M^Ji7cti: L"C N di$& If/ £ tz (i Y £"o ft"C 0 . l-2%^ni>?)t* 
Si^3 fc!E«<B*tiMME«fflA gX^MRi fcli#aaKltR« 

±|fiAgS^{J, Cu, Au, Rh, Pd, P t frbm\itl2>'Pft< t lJI*<frfl"C 

0 . 1-3 tons 1 ~ 40V»-f *l^tflB*036ttf*IB««|tfrfflA g 

at#^sitR4 fcii^aagatR. 

Bi£0. 0 5-4. 5%**1-4Aga6^-C*4tfc*«Fftfc1-4*fll*IB«iE#ffl 
A g a^fr^*/* y * 'J y 9 9 - V y h « 
[»*£ 7 ] 

Sb£0. 005-0. 4 0 %-Mrt-iA gS^f*Si fc 3feffi*ftf5&& 
[IS** 9] 

If** 1 - 5«>v>r *i*KIB*<0A gS££¥8ii£3tR*:til;tS £ fc *#«t1-4*fll 

B&BofMBftSWJ] 
[0 0 0 1 ] 

#1193 tt, CD (Compact Disc) ^DVD (Digital Versat 

1 i e Disc) $<Dftmmi&i&ft<DfrmK%^x. • tsitf • 

14S:^rr*3fcti!«ffi«»#fflR*|-Rt*2afi:^ fcitf^iifcOSatRXtt^MR 
[0 0 0 2] 

[0 0 0 3] 

ft\ a i ▼<7?n <^.tb L$iiwi;f-f ?s 9 it* Baaofy h (mmr-9) n>wj&2fi 

2b«o i^f^^CIt RWRi'iftRSitfcaiH^^^f-y^lfeS^feftifrlii-Ji 
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afcflUBLfcjfef <f 7? t LTfi, CD-ROM, D V D - R OMWW £>*U> 0 
[0 0 0 4 ] 

s^tciotf-? £ie# t > mimmvfrffifflfrvE w t sat* t <t> 

##^-e&t?, frfrZ>tt*nm LtzftT-t 77 k LTfi, CD-R, DVD-R, DV 
D + R#^WbtLSo 
[0 0 0 5 ] 

t/z, A3T^t^x.I^f^^lt ^T'yT.f-y^^Kffmft^tll/fE 

®#£&;L£>*i&£<t 0$»)iIL<7)!EI§fc#£) -e&& 0 frfrh-Ki&vKT * 77 k IX 
fi, CD-RW, DVD-RAM, DVD-RW, D V D + R W#7J>W h *IZ> 0 
[0 0 0 6] 

, »M£Otl&7)><b, Au, Al, Ag, &Z>^liZ.tlh*3L&frt-t2>&&tf 

[0 0 0 7] 

tfMffiX&y). Ml^&WttVltr 4 7 7 (Blu-ray Disc*) tftfflHi 
WRfel/— »f- (jfcfi : 4 0 5 nm) KMLTI3\ g£ 3 *i&if§SltW# h KM^t n 

[0 0 0 8 ] 
[0 0 0 9] 

t&nmw. mm/mz®tm<DT4 77KMhii&MmzmmziiLx^z>z.k 

Kj)\\tX, AuMlt§^Jt^TJfM#MT^& fc^o£#®#&>9, sitaiw^ 
[0 0 10] 

cc7) j: 9 &a g&mm<7)m\'\£<7)®±^&K^>^xtt, &<d£ o £&#m7^£2*iT 

v^ 0 #)x.tf#If;fcjS£ 1 "Cf*, AgCAu, Pd, Cu, Rh, Ru, Os, Ir, Pt 
K.X *K 2 -Cii, AgCPd, CutWJ^HUi), 

^*l-e*t»M4 Cfk^tt££'ft) *\5}±mtX^Z> 0 MU, *3&W3fc #Sf:fciR3fc 
AgK%i±m&!&7t%*m\\-f&Zkl l z£-?XM\fe (££k8.&&<OWM%?<r> 

[0 0 1 1 ] 
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[0 0 12] 

D VDfcfiH£oT, SB:/?**-? *2fc#±fc4 1* RltltfcJfcfllU *<7>±fcll 

[0 0 13] 

[0 0 14] 
[0 0 15] 

[0 0 16] 
[»£« i ] 
fcBtftt* 6 0 0 7 8 8 9 -*li*B*, 
[#ttilR2] 

#Pf ¥ 6-208732 -t^$R> #tf»#<*>IEB, [0 0 0 8] 4if 
[#W»3] 

#13 2002-15464 #l^ff #<7)$£B& ir 

[0 0 17] 

H&^7) s ^&L<fc "9 £"$"&iSII] 

, &te&D VD^ttW'f LT^v>^!|gi4«r^r-t**ttf«IEeift#fflA g^ 

[0 0 18] 

IRItlli it, B i £ <£ tf / 1 fcliSb fc-^ft-e 0. 005-0. 40 % (HIT, #IS t 
fcv> IS A g£#&KJ:oT«lJft3*lTV>;6fc ifcfcRBfc^-t 

*o iWi9 1 S:Jfilft^Ag^^-C**RltK^J:0 f ^2as:itR»ix REIt* • M&B 

[0 0 19] 

±f£A gg^&t LTJ: L^<Oit, 1h±m&*?t%i:&% < «b 1«*^-J"4<> 

■CO. l-2%ttHJ^«!ff$L^ 
[0 0 2 0] 

* fc, ±I2Ag^^(cfi > C u. A u, Rh, P d . P t frhMtftl&'J?% < t i> 1 
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[0 0 2 1 ] 

^'J^^-y? h-C^oT, B i *0. 0 5-4. 5%^ttiAgSM^ 
Ay yyt-r-y K ii^ttS b£ 0. 0 0 5 -0. 4 0%MtSAgl^ 

H:^T4, B i *4v»JiS b^i)Dx.T> #±*5c3l©^* < t 1**, 
Cu, An, Rh, Pd, P t j&»&«tf*l*4?*< i: <b lt^tiifc ifi U>« 
[0 0 2 2] 

[0 0 2 3] 

4 ftffi fft!E«#ffl A g * l±¥& < < Ifl^ * SteT 
B i tziiS bfc^ftTO. 0 0 5 - 0. 4 0 %Mt^Ag 

*&A gfcE»-*-*l5Rlt^ I»ei$ttt4t*i:, «A g £gg«1-4E 

[0 0 2 4] 

tziiS b ££-ft"e0 . 0 0 5 - 0. 4 0 %-g-trA gS^^iSi^T^* 
o iOJ:^*Ag3fe#^feft4Sat)R*fcJi*M£ltRtt, ^A g £ESfe-*-*ft&fc 

) ^tLti/^o 
[0 0 2 5 ] 

£l§-*> «IOifcJ&fcR8*4M,-CA gJg?**MKieft^4fc*, MA g 

T*3l£fe£U ftf-r ^^Offi«ff±#te«:*t <#fb3**o #K> DVD-ROM 
[0 0 2 6] 

±SBW«©»ft»fc LTtt, £ftiWfcAg©££*b:W*W3*lT*i»K fllxJf, Ag 
^coA^JStcI (Au, Pd, Pt*f) <3*SJn^ *±«^Ji7cl (Yfrir) OJSiDK 
J: & ^-fb*«»* $ *IT § £<> 
[0 0 2 7] 

L*U Agfcjt&flSx* (Au> Pd, Pt&f) *mHLX&&tti-2>k, * 
^©JWI»i««W-C**V». #±ate*7C* (Y*f) *jSJjDLT^-fb-r**&-C 

aTT<*>«#*J j: tflfcjfcw * ><&je#<*>&# A g E^>***rap*fc«Mwi-* 

[0 0 2 8] 

il6#*»(P!i:J:*itf, B i fcfiS b*^ff"C0. 0 0 5 %^±^tf A g* 
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[0 0 2 9 ] 

±fB7G^<&3«fco^T\ ^-tir^rV X * "C^ffi S ft4 l^-^f- K*f-f 4i^E 
WSrfilfii-r* 1 1/* 9 I"* i * ife£#*<3±IS* 3 %S -?ftfc4 i fc tfXZ 4 0 

L^L, jft^M^O. 4 0%£®;t4i:, AMD V D^*ttft*f -f ^ ? ©SttRC 
#£^;!i4^f?M5S$£^ai*&< & 4c?5t\ ^Sltl fc Wf&eWoW«ftt*aifil1- 
4fc*©R#fc LT> «*«O±R*0. 4 0%^U>fco t^WO. 00 

5%*m-ett, b i &*x?/t it its b^m^i&m^m^^m^u^fi^^ 

o tt$ L < liO. 0 1 %&±, 0. 3 96&T, «t »3$JS L< »i0. 0 5%&±, 0.2% 
&T"C*4o XA'^r/^^y^f^il^flt^K JR»)&v»14H«ii 

[0 0 3 0] 

ffi, *%WX*lt, B i *J J: IC/ i fctt S b tf A g S^OifAtt, Wfc&ttScSetS* 

o £*t£?>5n||{i, iltMaTT?W«^UJ:4A gJTJ^Sfc* 3 <b K #pfrJ L T , »M4 
*-SfcS*4S6*S:^rLT^4o I£#±3I£Jl7n3f LT (±, N d #3 J: V / 1 it it Y 
9JL<, ±aoAg36-fr*K*fj-4£*L?>05n*0***tt, N d J: *>V £ it it Y * 
#ff"?0. 1 %&±., 2%&Tb-T2>Zb-hm$ tv> 0 0. l%*^-rii, ±3E5c$<&«& 
JlHtc J: 4 e>*L-f, 2 %£iS;t 4 fc A <b tifcv>*fc 

-e*4 0 J:«9jff*Lv»##*0±Rttl%-C**>, 3fcfc$fiL<0. 5%"C*4o 
[0 0 3 1 ] 

*il»-C, Cu, Au, Rh, Pd, P t j&*&»**l44?fc< b i> lU^MWLX^ X 
v> 0 Z.tih<Ojt%it, *><0&mx. UA gJKT-cD^lfcSrS M^fMLT, HA 14 

£-j£^£4«£;tL-C£t9, LfcA g g^MM^^^M^}! ? ^4 
CIJ, imt^O. l%£Ui, 3%iUTfc1-4C:t?&«jfff Lv^o «t ijjgFi Uv»±HU4 2 

%-e&4 0 

[0 0 3 2] 

a g&^&os fe*«-fk*»«ettorti±*ia*Mtt, ±»7c*niDit'CMg, t 

i, Zn^itiCHt^Jo i4 v lP><7)7n^O»^«):4»X1tlRl±MJiA u 
> Rh, Pd, P t K(i&ff£^fc<7><7x l|i#»a<£tifi-e*4£fc:&^ ftr<fZ9<D3 
7, h yV>*m2>±X%&b%& 0 Mg, T i , Znlt f0^ti^<44 t 

mzmmbKttmz&Tz^&v-c, ztit>ii%<Di&$G*<D±.mt3%b-rz>o ft, & 
±w^7cn»»co^-c»4, im<vmbxi>±frti;m^imhiiz>iiK 2W&±.w*& 
b*xmi\^i^&xi>mm<Dn&tf%hftz>z.b\tnn *-cb4v» 0 t/it^ #±3i£ 

JiTnti: LTNdisJr^Vf ^(iY^rM-f 4itH<): ^ #(btl4±IE^!)^^, Cu, A 
u, Rh, Pd, P t j&»S>»f*l4/|?fc< fc* lttMtSrtlcJ: l9#t>tL4±M 
B i it its b A g*#6KB»e>it*«F*o»*"C* "9, « 

x.tf, Ma g-ei±(^#<7)^^{4Efe^ti^^o 

[0 0 3 3 ] 

ffi, WilflfB 20 0 1-18472 5 t 3 JttViftl < , AgtAI, A 

u, Cu. Co, N i , Ti, V, Mo, Mn, Pt, Si, Nb, Fe, Ta, Hf, 
Ga,Pd,Bi, I n, W, Z r j^£>gtf < £ 4>-o<7)7c3f £ 0 . 5 - 5 %& 

Jjp-f-4itHJ: »)H-^14^(qi±*Ho^:Ag^tt3ajP>iiTV»4o t^L, Al, Au 
, Cu, Pt, PdKli, AgSIIISrKfifii^LfcfcSC^CiAgfi^oJliftiiqiWI- 
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Wmhtib^o tin. Bi£0. 5%&±m\\t&Zbim&m&Z&TZ*2>tztt>tt 
$l<%<, K&WfrbimftZtl&o tiz, #H 2002-9295 9-f&$ftK»±, A 
gK4- 1 5fi%(^)C uH. 5R*%&±<9A U Zn^ Cd, Sn, Sb, I r * 

u.AU Zn. Cd, S ik IrTIi, MT J: -6 A glgi?eff&jqitU3l* 
\mhtl%^o tie, Sb^O. 5®*% (0. 4 4%) Ag« 
©fftft***ffiT***fc*ff* L<fcV> 0 tct, £ *l S> A g 

[0 0 3 4 ] 

*&m*>ftto&tt»Mi*%Ag&&&miSk&ZV t A g»^#¥itii£*J11l^ lira L/c 

K J: otS«± 4 i 4: «t o T# 4 i t £ 4 t5>\ t *L f>o +T 1 7. y 9 U 

*oTfifcR3ftfcfc<aa^£S*t*<> * 'J J: iJlfcRSftafcA g* 

A g&^&¥iti&£ltR«i, #OjftRftfcJ:$rtR3:rifcRfcJtttLt\ & 

f£^$, them*, mxm ^tti-eifito^v^f^^ 

[0 0 3 5] 

ffl, *ISKHfe»t4*i1l*R?E»i»#fflAgil#^RItBli:{i, f-r * ^JtiBHO*8E** 

ff*ttC{*5 0 - 2 0 0 nmSftt-J-tUf «t^ 0 
[0 0 3 6] 

<£^6 0-7 2%flK^aft 18-3 0 %«9P^RIt$*^r1-&*R«:*i*1-*o * 

Kti5~ 2 0 nm^t-rtLff «t^ 0 
[0 0 3 7] 

[0 0 3 8] 

*^IKc7;Sltli*5J:0 ; ¥^ilRlt)l^> ±ilO*C, B i *J:0 r /4fc»iS b*0. 00 
5-0. 4 O^t^tt&ii^Min^-Cii^ #KB i 0^****±ao«6H 
fc**J:$**fift©*R*#*fcie>K:ii, V99-Vv h + HB i * 0 . 0 5 

-4. 5%*iJK^*$**^S*«*4o 
[0 0 3 9 ] 

J§#<&<£&^ «*.Hf, A g - C A g - *&JS£^*A g - %±M&m&& 

tticMLT, b i ^^-tfA g 9 'j v h*m^xnm*&mLtzm 

£\ ffK+^B i tli^^'J yy9-Y'y h*?)B i *<7)&%-&-f %KM^LTL 
J9. 
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[0 0 4 0] 

Z<DW.mt LTIdU A 1 ▼ A gtBi <0»to8#:fc£v>jti&, &&W4A gfcJfcKLT 
B i 03R«JBE*«*v^»rtJ||itiKife«fli^^B \ tfnm%+&, ttzit, A2TAg^ 
Ay ?WB i ?$KJfc<T*£v>£&, Bi^^^'J>^$tLi:<K S 

£>K> A3TB i *«A gtJt^T*ftLav»fcie>, * 'J V 9* 9 — fv h H®"CB i 

, *R*«>B i ? U h«f^B i *^Jt^TM^i-& fc#X.£>*l& 

[0 0 4 1 ] 

ftot, * U >?9-Yv h*<DB i S W£ 1-*RltR+ 

i3J:^SMItI+^)B i«*<t »J LT£ Wx.»f, B i 0 . 

0 0 5 -0. 4 0%*trRatR*JJ: tf¥£iiEltR*ft*fcafc«U R+fctt*)fc4*l4 
v>B i *£#J§LT, * U y79-f-y h+^B i 0. 0 5 %&±, 4. 
5%J2lT\ »4 L< ttO. l%Jsl±, 3. 6%JWTi:1-*Ltf «t^ 0 

[0 0 4 2] 

ft, ±i£o5Ufc«:A g - S b^m> A g - #±«&K£-&#fc tMtfecoA gl£-#-?f4£ 
[0 0 4 3 ] 

«0^^«fiie«#{i, «w^Ag^^s:itM> ^MRatRfcfltt-tvtitfj: 

<U *<&fl&ottffi#?B»lfcfc4: LtofllJftli^tlSSESiff, 3feflMME««t#5-»K*v» 

r 4 *: I* « a situ * # y * - # ^ - h * ©a wat«o b emit w «*nt*WE 

»&#I4, tSW, S*f5Wi3«tO J ^i»Xtt^^r LTV»*fc«> % ^*ffiL3fflSL il 
[0 0 4 4 ] 

I4& < , M^i*ML*^Hlt«it4i * tt1-^T*ftW«)«lf«fflH 
[0 0 4 5] 

CAg3fc#«RoftR] 

MA gxAy * y yyt-rv h±fc, #tt«jnx*©f-?:/*E1ILfctt#*-*'y h 
DCv^ hn^A? * y v^fecioT, #y f£* (EH : 

5 0 mm, If $ : 1 mm) ±KRJ¥ 1 0 0 nm (EltUt LT) &&W4 1 5 nm (¥8 
flKWRfc LT) ^Ag 1) , Ag-Bi^ (tt**#-t2~5) > Ag- 
Sb^ 6-9) , Ag-Bi-NdM 10-14) , A g - B 

1 - Y^£ (ftfl-fl 6 -^ 15-19) , Ag-Sb-Nd (fsSW-f 2 0 - 2 4) . A 
g-Sb-Y^ 25-29) , Ag-Bi-Cu^t 3 0-34 
) , Ag-Bi-AuM 3 5-39) , Ag-Sb-Cu^ 4 
0-44) , Ag-Sb-Au^ (SttHMM 5 - 4 9) , Ag-B i-Nd-Cu^ 

6 (f>W#-S§- 50) , Ag-Bi-Nd-Au'&t (SW#-^ 51) „ Ag-Bi-Y- 
Cu-^i (Kfl-W 52) , Ag-Bi-Y-Au^i 53) % A g - S b - 
Nd-Cu^ 5 4) , Ag-Sb-Nd -A (Kft## 5 5) , Ag 
-S b-Y-C u^£ (ttft#-t5 6) > Ag-Sb-Y-A u 5 7) A 
g-S (^M^-5 8) , Ag-S (StttlMi- 5 9) O»R£(fcRLfc 0 * 

iti^<7)A gSf#&*R*>lfiliE$: ICP (Inductively Couple 
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d P 1 a sma) liMftl^oTl^o 
[0 0 4 6 ] 

^l^$tl7t#A g^h£ilK£ffi^T, SltH (Ml? 1 0 0 nm) 
RTO (1 5 nm) b Lt^ftt SP, £iK£o #^ 

[0 0 4 7 ] 

i m&mm<v®m 

o H I 0 K I 3 2 2 6 m fi Hi T E S T E R ^TH«i:J: hj&^L 
R s *\ f UTENCOR I NSTRUMENTS ttSc a 1 pha-s t ep250 
*fflv>«t fcSJjeU «*tfgJSt$ ? ( = ->- h«R s x|HJ9t) £fiaiLT5^ 

■y-f - f7>-77^7^ijc j: y)mtt%Lf&3 o o k (=27*0 ^fernm* (=2 

^|fj|<K$$: 3 2 0W/ (m • K) <?)8*lJJiJl±{3+|^1-^ 2 5 6W/ (m • K) VI 
[0 0 4 8] 

$K 2*&0!fc**«fc, ItAg fill (RJR#»1) , Ag-Si^ (I**HHI5 8 
) nm&*V*%WV>&fc%ft*Witz-r®®%r-%2~~ 4, 6-8, 10-13, 15-1 
8, 2 0 - 2 3, 2 5 - 2 8, 3 0 - 3 3, 3 5 - 3 8, 4 0 - 4 3, 4 5 - 4 8, 5 0 
-5 7<DA g£#MSm, V>r*l"b^fc*P£*£LTV»4o itL&fcttLT, ttfl-# 
■»5, 9, 14, 19, 24, 29, 34, 39, 44, 4 9 <D A gg£-£»&li, ^ 
7cf ^^jD*^S^*^*^3T5e<7)^l»!:f5#W#^^t% Sfc> Ag-Sn^ (t« 

##-t5 9) vwmx^Mmzmmr&htix^K^e Rh^Pd^pt«a 

[0 0 4 9] 
[^1] 
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Side 


;w/(m-K); 




1 


3NEAg 


320 


G 


2 


Ag-0.005at%Br&& 


319 


O 


3 


Ag~0.2at%Br£& 


296 


o 


•1 


Ag-0.4at%Bi££ 


271 


o 


5 


Ag-0.6at%Bi&& 


247 


X 


6 


Ag-0.005at%Sb£& 


319 


o 


7 


Ag-0.2at%Sb£& 


292 


o 


8 


Ag-0.4at%Sb^& 


264 


o 


9 


Ag-0.6at%Sb£& 


236 


X 


10 


Ag-0.2at%Bi-0.01at%Nd£& 


296 


o I 


11 


Ag - 0.2at%BHUat%Nd£& 


294 


o 


12 


Ag-0.2at%Bi-0.5at%Nd&& 


287 


o 


13 


Ag-0.2at%Bi-2at%Nd£& 


260 


o 


14 


Ag-0.2at%Bi-3at%Nd£& 


242 


X 


15 


Ag-0.2at%Bi-0.01at%Y^ 


296 


o 


16 


Ag-0.2at°/oBMUat%Y£& 


294 


o 


17 


Ag-0.2at%Bi-0.5at%Y£& 


288 


o 


18 


Ag-0.2at%Bi-2at%Y££ 


262 


o 


19 


Ag - 0.2at%Bi-3at %Y££ 


245 


X 


20 


Ag - 0.2at%Sb-0.0 i at%Nd££ 


292 


o 


21 


Ag-0.2at%Sb-0.1at%Nd-fr& 


290 


o 


22 


Ag-Q.2at%Sb-0.5at%Nd£& 


283 


o 


23 


Ag-0.2at%Sb-2at%Nd^ 


256 


o 


24 


Ag-0.2at%Sb-3at%Nd£& 


238 


X 


25 


Ag - 0. 2at % Sb -0. 0 1 at % 


292 


u 


26 


Ag~0.2at%Sb-0.1at%Y£& 


290 


O 


27 


Ag-0.2at%Sb-0.5at%Y&ft 


284 


O 


28 


Ag-0.2at%Sb-2at%Y£& 


258 
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